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-t£M*mi£m&.tL. S Sfc-ttaS; : - C S i R 1 i 
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o. l l o o*;b%^*rr l o 

0-100, oo o<om&&V5'fr±tt7yyo (A 
if, R 1 tis !8*ftl~3©7>l/*;I/»X 
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[0 00 1] 
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^— C S i R 4 (NR 5 ) l.s ) n -T-S?n«^'J>' 
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;l/-tx^r7^f>«:{effl-r«»^s #'J ^-if*©fi£tt 
AHfi<, ^^lo^MrX^lfV- [SiCH 

3 (NH)i.i). -<D*£, #U v-©SjStt^SEV» 

/o ftfc. £fc, #y$/;i/-bX*7-lf^i:3t^*?Wfc*-S- 

# y x^7 if vfr 5 Jiai-r & n h 3 <t o 

7 -9 1 >03K«»^0»)!l*ffiJi-r S &£ 1 36 § » 
[0 0 0 5] 

£ , £ WBStt ©JfcB5g£?W *83?-r S d £ Jc «t t> A 

Cl ] — IRS : - (S i R 1 (NR 2 ) i.i 1 
*fiE»ffi i:U ?5.fC-S§^: — (S i R 1 2 NR 2 ] 
-S.O*/Xt± CS 1 R 1 3 (NR 2 ) 0.5 ] -T'K5n 
SfSO*d»ffi*flWES*««*ffifc»bT 0 . 1 
50 %~ 1 0 0 10 0-10 

0, 0 0 0©SEte#y->7M:;Mr7-9 , >' (^*, R 
1 tt. #^34!iL(c, KiR*5ti-~3©7;l/^l/SXt±«ft 
feL<tt««7i-;H*ai, R 2 ti, 
ic, *iR» SIS 1 ~ 3 ©7;V+ L < J± 
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Xyl/^i^A^ft^R^ b 'J 7^^{t"&^?)^:« 
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iMBajH©!S»« n/fc»»*»iB»ag-r sis t a, 
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JO h^i/7x^;l/) X;l/*;-;b) -^V-lf 
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[6] £?>{;^ t -^ , h^v'*;^-;Ht*-rr3— ;K 
t -^h^*;^— /Wkk Kn+/X ^/7x/ 

4, 4' -t^->->*$Iiit -7f;i/x^fM^4 

[0 0 0 7] ^PHflDastt#'J $";Mr;**7"»r>*ix - 
K:- (SiR' (NRMi.!)-?:i*i«*fi 
fcU S5»cHft5£ : — [SiR 1 2 NR 2 ) -RthV 
Xtt CS i R 1 3 (NR ! ) 0.5 ) -tS^n^fl'Oi 

sk 1 ~ 3 <D7^^&xitmmt> l < ammmy x— ;i/ 

S^rSL, R 2 tt, *iR, K*Sti~3© 

[0 0 0 8] R 1 , R 2 <D^iTtllC-O^Tt>, Uttlftft 

fc«fcv\, W*tf, a^/^&^&^TR 1 o-a«M 
f-t]/T*3e>*>. *<0SMP*«7x— R 2 0— 
j e-oJS»*Vf-;l'T?*S«ii;, $fca 
^iflficR 1 aM*7i>Tfc»K fte©#§/£mfe© R 1 
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fesci:, » % »jl<«> a* 
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*^^#{4tc^LT0. 1 =E)\>%~ 1 0 O^rt/%, 
LOiO. 5 : e;l/%~4 0 ; &M < <fct)$?a:LOi 1 €■ 

5£: - (SiR 1 2 NR ! ) -(D^^-T^m^lc 

100^1/%, «tt)»$L<« 1 ; &;i/%~2 o^;i/%T 

i£: CS i R 1 3 (NR ! ) o.s ) -©»«rgr^TS« 
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%~5 «tt)i?SL<ttO. 5^-20^ 

% * K> fc ^ , # U i f*©£S£tt#M£ < * 0 , 

[0010] ^tx+7f y^Sf 

^fISlOO~100, OOOs !f$L<li500 

/o ~5 0 0 o©S5H(cfes 0 astt#ys^;i/-t^*7ifyo 

lOOiOfefi^i: ailfcSHHitt*^ - 
C> SWci 00, ooo<fc9&S5i^i:i§$&'\©i§8?tf 
Hit*:*?)* ^fnt!?St<to\ 
[001 1] *S6WOStt#U S/;Hrx*7-*fvti, M 

T> WfifOftfcbTR 1 S i C 13 . R 1 2 S i C I2 

Rtf/xttR 1 3 sici«> '&zim*±im<Dmjm 

20 - (S i R 1 2 NR 2 ] -*2 0tMt*St5i^ 
icit, R 1 S i C 1 3(cMbT2 Ot;l/%OR 1 2 S i 
CI2 ^I^Lft->7>i^ffi^T7 V€/ 'J ->X?: 
ff*tfJ:<* HWUc, ffi<D«^#{Si:LT-«a* : CS 
i R 1 3 (NR 2 ) 0.5 ] -*1 OtW^^tSf 
^Ctt, R 1 S1CI3 tWLT 1 0^;1/%©R 1 3 S 

i c i*i^tntfi^. #ys/^-»f>*frjjrt"*iB© 

<fc3#^0§6 3 - 1 6 3 2 5^£4R«#!H?nfcb\> 
[0 0 12] ^M8©*tt#'J ^*^*7"?fytt*S 

yv— ©«^fc«, ^rttc^JSKOfesawia*'**^ 

fib. ctiaWSffliBWclWU WiaiftWhWfiO 
[0 0 13] #Sfflo»t#'J «>;Hrx*7f >tt, 7t 
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c^ciOv^y-^ (S i-OH) *S£tf£fS-rs fe 

[0014] )Ofc^»ttaiMi*T»*»ci:*«-e* 

F\ ;l/7-fe h7*f - F, 7ir^;V7 

th^;W*^K, l, l-ex ( t 

^>0 3, 3, S-hU^f^^D^f^ 1, 

1- ex ( t — Mr^l/^l'^v') >^n-v^t>\ 

1, l-ex (t -7^;V^;l/^vO 3, 3, 5-h 

2- ^^;l/S/*n^\*-9-v. l, l-ex(t-:^;l/ 

->^d^-9-X l, l-W (t-7f 
$/>DFf*X 2, 2-ex (t-^ 
^;i/^;l/^>0 7£>\ n-^;l/ 4, 4-ex 
(t-7fM;m>') 2, 2 -ex 

(4, 4-^- t -^;W;l/^i/^^u^\^rv-;l/) 

Plf^v-tf^li Fn**;l/*-*S/F\ 1, 1, 3, 3- 
fb7^f;V7f;^KD^;l/^i/R **:/fcFn 
s<;\s*3ri/ F\ t -^^>;l/t: Fn^V^^ F\ t - 
7f;l/hFa^;l/t+^F, a, a 5 -ex (t-^ 

*4^F\ 2, 5 -v^^-2, 5 -ex (t-^^ 

F\ s>- t -^;I/-^;l/^->h\ 2, 5-^^;l/- 

2, 5-lfx (t-7fM;l/^» ^>>y-3, 
-fy^U;l^<;l/***>K. 3, 5, 5-FV^^;l/^ 
^+ry^;i^;i/**>'F\ ***y*f;i/^/i/**s/F* 

^^a-T;l/^;l/^-^v F\ Xf7D-YM;W*v F\ 
^/n^H^^+^F, m- Yfl/X^iV^Z/VJjlrtfr 
*^>F\ ^W-Y^^l/^^F, *;-n-yne;b 

F> ex (4- t -^Jl/f^o'v^S/ 
;W F, ^-2-xh^>xf 

K 5*- 2 -Xf-jl/^vvl/ 

#*—K 2* (3-^^;l/-3-^ F^ 
*s7*M *)V**i/i?i3—&*—Y. a, a' -ex 
(**x*y^;l^;l/**:y) ^VvyD^Ky-t? 
^;M;Vt^>WfA/x-h, i, i, 3, 

3- f ^;l/:^jl/^rt«r*S/**7*# / x— F % 



(4) 2001-288270 

6 

f*/x-h v t-A+^MW*^^tf*/x- 

k t -y^MM^^wf^/x-b, t 

U— F, l, l, 3, 3-fF7^f;WM;l/^ 
^-2-xfjWW/x-K 2, 5-^^^;!/- 
2, 5 -ex (2-x^;l/^-9-y^;l/^;l/^>') *-\ 
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t - 3 , 5 , 5 - F V * 
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s?**vl/-2' f 5- (m-F;l/*-<;l^;l/*^r-» ^ 
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— F^ t 2-x^-;i/^4 1 > / ;l' : &y 
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20 2, 5->^^;b-2, 5 -ex (^yvV;i^;W-^ 
>0 ^n**v, t -yf-;l/^;l/^^T-tr^-F, t - 
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D7^fF, 2, 3, 4-h'Jt:FD^Myy7x/y 
t6-^7y-5, 6-^kFn-5-**y-t7* 
uv-i-x;l/*yii:o C^ey— HJ) xxr/k 
2, 3, 4, 4' - fu e FD^yy7iy >fc 6 
-^77-5, 6-^e Fn-5-^y-t7^U> 
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i/)\sYi/\s— F. -hD^yMD^-i' F\ ^x h a 
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p^>y>yn ^ F. x h n^y^l/7-tf-h^ >^x 
hn^yy;l/7-fef-h, xha^y^l/F y ^dd7 
■irr- F, x F D^v^;l/ F y 7Wa7irf- F. H 

->U-F. xha-<>>?;l/X;I/*>gE^ *-->A«ffiBI 
ex (4 - t -7W7ix;l/) 3— F-7 
50 AI J f>h'J7xx;l/X;l/*x»)A® % ^feSffl-Pfe 
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[0020] j:*JS5)tt1tSa^«H«:JtJRfe**ia 
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l^b757-4-^5 L ;^V l JX 2, 3, 5, 6- 
1H, 4H-f h7tKD-8-^f;V^/V^/-< 
9, 9a, l-gh>^V'JX 7-->*xf;l/75/- 
4-h , J7MD^^-7'JX 7->7^l/757 
- 4 - h 'J 7MD^fWVJ >\ 7-757-4- 
h'JyWn^f^^'JX 2, 3, 5, 6-1H, 
4H-fh7tHD^7'J^/-<9, 9a, 1-gh 
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>-?-?V 7-xf;l/75/-6-^f;I/-4-b'J 

7MD^^^-7'JX 2, 3, 5, 6-1H, 4H 
-f h 7 1 F n - 9 - A ^/ 'J ^/ -< 
9, 9a, l-gh>i'-7 l JX 3- (2" -N-^^ 
;KVX^;^/U;W -7-N, N->*if;V7 5 7 

SV-<3, 2-g>^x";>, 2- 
$7Xf'J;W -'OVf-TWAtX.&jVa— S?K, 3 
- (2' -^yX-f5^/U;W - 7-N, n-^x^ 
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[0 0 2 7] *«SB<D9J©«8aii:L.T, ±IB<^«7mM 

y h U ? ^X£Df / Fta^jSb/c^14^^i^:t#i. C 
*^i6n5*7-7-fM- ! f l ^7'>' ? V h U >y 

ztmc asiw«ftT-feotfe*7-7^^ 

-^7"77^vh'j7^Xi:Lttiffiiftt^5o '* 
[0 0 2 8] *«W©«3tttjB^«a»i:»in-r*cii:«<^ 

sw^ns. aw^»*D*tt, -«s{c#'j>>7fvi 

Btc^LTO. 0 5-1 0 0 011% jffSKiil 0 

[0 0 2 9] ?Sffl*flgffl-r5»&h:i±. --0-fe*>\ bJV 

; i/^n^\^1t> ; ->^D^\^-tr> ; t^H Fa 
t7?i/V ; ->xyf> ; n-^y? x i -^z/Z 

X n ^tr>, i — M^V, n -^7^>, i- 

^yf^Z/^ n-:*^£>\ i n-y^-V, 

n— 7**v, i -fti-y. %?<Dmaf%i\:7k 

v ; p-^ v ; ^atf^x— s?:/^;i/x— 
x;K Ifoi-f;^ ; ^;WV7fMhv (M I 
B K) h ism : H^T^K IHKd'? O'vfrS' 
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[0030] ®$\(ommm cw-fr) »** iwt*3-f 
m#if}, f©aiia7TS&«oT*> as:, gate® 

X^7ifVlg«l±0. l~5 0ii%, <fc<?#a^± 
;o o. i~4 0lI%tt«<:i:* , ifSU>. 

[0 0 3 1] £fc, *«WfcJ:SiK)tttffl««lJtex 

jc*s u t a a arTMowa tf /x « *ft? * s^t^ 

T?*So ^JBkOflllfcLTttS/y*, 7/l^7\ sWo 

t> ©*#axt± 2 attune u Tfflv^ c. n # § 0 

20 X Cin?.?t^PJ<3D3KE?«5D7C#^i± 1 UltejSfflRraB&K 

fflt^'Ji'fl/mrW lJtftffiiCftU 0. 051 
ggp~l 0g»gP©ffl5HT*feD, »l<:!SFtH*iPlB 
0. 2M«a5~3»«g|5©i5HTfe3 0 #RlJII©S&fcl£ 

[0 0 3 2] *SEflfcJ:5t, ±IH^7ttt«i^ ; &fflt / ^ 

[0033] *ttw\c&%mtmmm<»mm<oi&i& 

t±0. 0 5-2/im, ABItfiHUSOV^^tiO. 5 — 4 
iai0. 3~3/im, f^l$i:^5o 

[0034] *j$m<o&x&mmm<ommz&mi,rc 

50 fl^ »SMi*9aftS-e-B.O*©fiM)K*X«*W^S-e: 
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z tz 46, mmm* -fv-*—*' onmwas) tscwff 

$LV\, -fV-^-^Jimit, 4 0-2 0 0*C, 0 

3:L<«6 0—1 2 0t:cD?a*T\ sfcy hTV— htc«t 
S«£fc:ti 1 0— 1 8 0IMHU j?SL<(i3 0~9 0g» 

ra, i~3 om $? 

[0 0 3 5] *«W©«)tttia^«l«>!61l*»«L, & 
gte(5 U T :/ 'J * «UI Lfc^ KS&JRteft* A * - 

ft<D&o%MffiM1}aX*ffi2, 3 6 0-4 3 0 nm<Dft. 
c £v\> c © <fc 5 WOjR)tttta««ite 

fe^Stf, — iSfc 5 — 4 0 0 0m j /c m 2 , $?£L< 
iil 0~2 000mj/cm 2 fc-T&o 
tf5ra j / cm 2 £K> fc{E^fc£14#y ^tX^Tf 
ES* (C 4000mj/cm 2 J: 0 

[0 0 3 6] V«fcSR|frSfei&fctt— nswa7 

[0 0 3 7] /<^-V«K!ai*%«»tfcjai3ttttffi««JO 
83fc8B#-ei±, ^Stfyv^MrX^if^S i -Ng 

<D7kftt(Dfcfc-t%><l£lc£*)z>' i 7S—?l' (S i-O 

H) fg£tf£j*U gt£#y^w:x*7if 
a©«tt#u s/;u-fex+7if vndtftnc*, »st<a 
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[Claim(s)] 

[Claim 1] general formula: - other configuration units which make -[SiRl 1.5 (NR2)]- a basic 
configuration unit, and are further expressed with general formula:-[SiRl 2 NR2]- and/or [SiRl 3 0.5 
(NR2)]- said basic configuration unit - receiving - 0.1 -mol % - 100-mol % - denaturation poly sill 
sesquiAZAN of the number average molecular weight 100-100,000 to contain. (Rl expresses the alkyl 
group, the permutation, or the non-permuted phenyl group of carbon numbers 1-3 independently 
respectively among a formula, and R2 expresses the alkyl group, the permutation, or the non-permuted 
phenyl group of hydrogen and carbon numbers 1-3 independently respectively.) 
[Claim 2] The photosensitive constituent which changes including denaturation poly sill sesquiAZAN 
according to claim 1 and the photo-oxide generating agent chosen from the group which consists of a 
sulfo KISHIMU system compound and triazine compound. 

[Claim 3] The formation approach of the patternized denaturation poly sill sesquiAZAN film which 
changes including the process which forms the paint film of a photosensitive constituent according to 
claim 2, the process which irradiates light in the shape of a pattern at said paint film, and the process 
which carries out dissolution removal of the part by which said paint film was irradiated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of forming the denaturation poly sill 
sesquiAZAN film and insulator layer which used such a photosensitive constituent for the 
photosensitive constituent containing new denaturation poly sill sesquiAZAN and such denaturation 
poly sill sesquiAZAN, and the list, and were patternized. 
[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device and a liquid crystal display, 
patterning processing of various elements is carried out including the interlayer insulation film. Such an 
element is exposed to the elevated temperature which generally exceeds 400 degrees C in production 
processes, such as a semiconductor device. Therefore, the organic material of thermal resistance is 
inadequate and use of an inorganic material is desired. It is known that the patternized silica system 
ceramic film is useful in a semiconductor device, a liquid crystal display, a printed circuit board, etc. as 
this inorganic material as a coat excellent in abrasion resistance besides thermal resistance, corrosion 
resistance, insulation, transparency, etc. 

[0003] When using it, making the coat patternized especially remain as an interlayer insulation film, to 
be the coat excellent in the low dielectric is desired. These people set on Japanese-Patent- Application- 
No. No. 283106 [ 1 1 to ] specifications in order to respond to this request. The process which forms the 
paint film of the photosensitive polysilazane constituent containing polysilazane and a photo-oxide 
generating agent, Grow into said paint film including the process which irradiates light in the shape of a 
pattern, and the process which carries out dissolution removal of the part by which said paint film was 
irradiated. The formation approach of the patternized insulator layer which changes including the 
process made to convert into a silica system ceramic coat is indicated by leaving or calcinating the 
formation approach of the patternized polysilazane film, and the patternized polysilazane film concerned 
in a perimeter ambient atmosphere. On the above-mentioned specifications, using poly sill sesquiAZAN 
expressed with general formula- [SiR4 1.5 (NR5)] n- as polysilazane is also indicating. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when using poly sill sesquiAZAN, the stability of 
the polymer itself was low, and especially, when it was poly methyl sill SESUKIAZAN-[SiCH3 (NH) 
1 .5] n- 5 since the reactivity of a polymer was high, it was admitted that a polymerization happened 
between polymers at the time of preservation. Moreover, NH3 of the minute amount in which some 
[ including a nitrobenzyl sulfonate ] photo-oxide generating agents are isolated from poly sill 
sesquiAZAN at the time of preservation also about the photosensitive constituent containing poly sill 
sesquiAZAN and a photo-oxide generating agent The phenomenon decomposed was also accepted. 
Furthermore, in order to raise pattern development effectiveness, it is necessary to promote the 
dissolution to the developer of poly sill sesquiAZAN in the exposure section. 
[0005] 

[Means for Solving the Problem] That the stability of the polymer itself improves by carrying out 
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constant-rate installation of the specific configuration unit in the basic configuration unit of poly sill 
sesquiAZAN, and by choosing the photo-oxide generating agent of basicity-proof, this invention person 
found out that the preservation stability of a photosensitive constituent improves, and that development 
effectiveness became high by adding the compound further known for the technical field concerned as a 
dissolution inhibitor, and reached this invention. Namely, according to this invention, [1] general - 
formula:-[SiRl 1.5 (NR2)]- is made into a basic configuration unit. Furthermore, a general formula : 
Other configuration units expressed with -[SiRl 2 NR2]- and/or [SiRl 3 0.5 (NR2)]- are received per 
said basic configuration. 0.1 -mol % - 100-mol % - denaturation poly sill sesquiAZAN (Rl among a 
formula) of the number average molecular weight 100-100,000 to contain respectively - independent - 
the alkyl group, the permutation, or the non-permuted phenyl group of carbon numbers 1-3 - expressing 
- R2 each - the alkyl group, the permutation, or the non-permuted phenyl group of hydrogen and 
carbon numbers 1-3 is expressed independently. ; 

[2] - with the process which forms the paint film of a photosensitive constituent given in [3] and [2] 
term in the photosensitive constituent; list which grows into [1] term including the photo-oxide 
generating agent chosen from the group which consists of denaturation poly sill sesquiAZAN, and the 
sulfo KISHIMU system compound and triazine compound of a publication Formation approach; of the 
patternized denaturation poly sill sesquiAZAN film which grows into said paint film including the 
process which irradiates light in the shape of a pattern, and the process which carries out dissolution 
removal of the part by which said paint film was irradiated is offered. 
[0006] The desirable embodiments of this invention are enumerated below. 

[4] Rl It is a methyl group and is R2. Denaturation poly sill sesquiAZAN given in [1] term which is 
hydrogen. 

[5] A photosensitive constituent given in [2] terms said whose photo-oxide generating agent is a 4- 
methoxy-alpha-(4-methoxypheny) (sulfonyl) (oxy-) (imino) benzene acetonitrile. 
[6] They are a t-butoxycarbonyl-ized catechol, a t-butoxycarbonyl-ized hydroquinone, and a 
benzophenone further. - Photosensitive constituent given in [- dicarboxylic acid t-butyl ester, and 4 and 
4 '4, 4 f 2] containing additive chosen from group which consists of - OKISHIJI benzoic-acid t-butyl 
ester term. 

[7] The formation approach of the patternized insulator layer which changes including the process made 
to convert into a silica system ceramic coat by left or calcinating the patternized denaturation poly sill 
sesquiAZAN film which was formed in [3] terms by the approach of a publication in a perimeter 
ambient atmosphere. 

[0007] Denaturation poly sill sesquiAZAN of this invention makes general formula:-[SiRl 1.5(NR2)]- a 
basic configuration unit, and contains other configuration units further expressed with general formula:- 
[SiRl 2 NR2]- and/or [SiRl 3 0.5 (NR2)]-. Here, it is Rl. Respectively, independently, the alkyl group, 
the permutation, or the non-permuted phenyl group of carbon numbers 1-3 is expressed, and it is R2. 
The alkyl group, the permutation, or the non-permuted phenyl group of hydrogen and carbon numbers 1- 
3 is expressed independently respectively. Other configuration units of these are combined at random to 
a basic configuration unit. 

[0008] Rl and R2 A radical concrete about all can be chosen independently respectively, therefore may 
be the same between basic configuration units, or may differ, and may be the same also between a basic 
configuration unit and other configuration units, or may differ. For example, it sets per basic 
configuration and is Rl . A part is methyl and the remainder is phenyl, R2 That a part is hydrogen and 
the remainder is methyl and Rl of a basic configuration unit It is methyl and is Rl of other configuration 
units. They are methyl or phenyl, R2 of a basic configuration unit It is hydrogen and is R2 of other 
configuration units. As for all, it is possible for them to be hydrogen or methyl etc. Preferably, it sets in 
both a basic configuration unit and other configuration units, and is Rl . It is most desirable that it is a 
methyl group or a phenyl group, and is especially a methyl group. Moreover, it sets in both a basic 
configuration unit and other configuration units, and is R2. It is desirable that it is hydrogen. 
[0009] other configuration units as which denaturation poly sill sesquiAZAN of this invention is 
expressed in general formula:-[SiRl 2 NR2]- and/or [SiRl 3 0.5 (NR2)]- the above-mentioned basic 
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configuration unit -- receiving -- 0.1 -mol % - 100-mol % -- desirable - 0.5-mol % - 40-mol % -- more - 
desirable - one-mol % - 20-mol % -- it contains. When it considers as other configuration units and 
contains only general formula:-[SiRl 2 NR2]-, as for the content to the above-mentioned basic 
configuration unit, it is more preferably desirable that it is [ one mol / % - 20 mol ] % 0.1 -mol % - 100- 
mol%. Moreover, when it contains only general formula: [SiRl 3 0.5 (NR2)]- as other configuration 
units, as for the content to the above-mentioned basic configuration unit, it is more preferably desirable 
that it is [ 0.5 mol / % - 20 mol ] % 0. 1-mol % - 50-mol%. If there are few other configuration units than 
0.1 -mol %, the stability of the polymer itself will become low and a polymerization will come to happen 
between polymers at the time of preservation. On the contrary, if there are more other configuration 
units than 100-mol %, since the molecular weight of a polymer does not become high enough, a fluidity 
arises in a paint film, and it is not desirable. 

[0010] the number average molecular weight of denaturation poly sill sesquiAZAN of this invention - 
100-100,000 - it is in the range of 500-5000 preferably. If the number average molecular weight of 
denaturation poly sill sesquiAZAN is lower than 100, a fluidity will arise in a paint film, if higher on the 
contrary than 100,000, the dissolution to a solvent will become difficult, and it is not all desirable. 
[001 1] It sets to the ammonolysis at the time of compounding usual polysilazane, and denaturation poly 
sill sesquiAZAN of this invention is Rl SiC13 and Rl 2 SiC12 as a start raw material. And/or, Rl 3 SiCl 
is easily obtained by using back 2 persons by the mole fraction corresponding to the content ratio of a 
configuration unit besides the above, for example, - as other configuration units - general formula:- 
[SiRl 2NR2] -20-mol %, in making it contain 3 receive 20 mol % [ of Rl SiCl(s) ] Rl 2 SiC12 That 
what is necessary is just to perform an ammonolysis using the mixed silane raw material the same ~ as 
other configuration units - general formula: [SiRl 30.5 (NR2)] -ten-mol % - the case where it is made 
to contain - Rl SiC13 What is necessary is to receive and just to mix ten-mol % Rl 3 SiCl. Please refer 
to JP,63-16325,B by these people about the detail of the ammonolysis at the time of compounding 
polysilazane, for example. 

[0012] Denaturation poly sill sesquiAZAN of this invention is extremely stable, substantially, at the 
time of preservation, a polymerization is carried out further and molecular weight does not become high. 
Thus, it was completely unexpected discovery that the stability of a polymer improves per basic 
configuration of 3 organic-functions forms by only introducing the configuration unit of 2 organic- 
functions forms and/or 1 organic-functions form. In the case of the polymer which consists only of a 
basic configuration unit of 3 organic-functions forms although not restrained by the specific theory, 
many ring structures which have distortion in intramolecular exist, and this cleaves to it at the time of 
preservation, and when the part which cleft recombines with other molecules which cleft similarly, to it, 
it is possible that molecular weight becomes high. If the configuration unit of 2 organic-functions forms 
and/or 1 organic-functions form is introduced per basic configuration of 3 organic-functions forms, in 
order that a ring structure with distortion may decrease, it will be thought that it is hard coming to 
generate such cleavage and recombination, and macromolecule quantification of a polymer is 
suppressed. 

[0013] Denaturation poly sill sesquiAZAN of this invention can constitute the photosensitive constituent 
which can form the ceramic coat finally patternized by exposure by combining a photo-oxide generating 
agent. A photo-oxide generating agent is indirectly made an excitation state by the exposure of the light 
in the wavelength region where the sensitizing dye is excited, when using sensitizing dye directly or 
further by the exposure of the light in the sensitization wavelength region of the proper. Si-N association 
of denaturation poly sill sesquiAZAMPORI cleaves by the photo-oxide generating agent used as an 
excitation state, and it is thought that silanol (Si-OH) association generates by [ with the moisture in an 
ambient atmosphere ] reacting through the condition of a dangling bond. Since the silanol is meltable to 
the below-mentioned developer, dissolution removal only of the optical exposure part of the paint film 
of a photosensitive constituent is carried out, and patterning of a positive type is attained. 
[0014] A photo-oxide generating agent can be a peroxide. As an example of the photo-oxide generating 
agent of a peroxide system, 3, 3', 4, a 4-tetrapod (t-butylperoxy carbonyl) benzophenone, t-butylperoxy 
benzoate, methyl-ethyl-ketone peroxide, Cyclohexanone peroxide, methylcyclohexanone peroxide, 
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Methyl acetoacetate peroxide, acetylacetone peroxide, The 1 and 1 -screws (t-hexyl peroxy) 3 and 3, a 5- 
trimethyl cyclohexane, The 1 and 1 -screw (t-hexyl peroxy) cyclohexane, 1, and 1 -screws (t-butylperoxy) 
3 and 3, a 5-trimethyl cyclohexane, G t-butylperoxy-2-methylcyclohexane, 1, and 1 -screw (t- 
butylperoxy) cyclohexane, 1 and 1 -screw (t-butylperoxy) cyclo dodecane, 2, and 2-screw (t- 
butylperoxy) butane, n-butyl 4 and 4-screw (t-butylperoxy) valerate, 2 and 2-screw (4 and 4-G t- 
butylperoxy cyclohexyl) propane, p-menthonaphtene hydroperoxide, a diisopropylbenzene 
hydroperoxide, 1, 1, 3, and 3-tetramethylbutyl hydroperoxide, cumene hydroperoxide, t-hexyl 
hydroperoxide, tert butylhydroperoxide, alpha and alpha'-screw (t-butylperoxy) diisopropylbenzene, 
Dicumyl peroxide, 2, the 5-dimethyl -2, 5-screw (t-butylperoxy) hexane, t-butyl cumyl peroxide, G t- 
butyl peroxide, 2, the 5-dimethyl -2, 5-screw (t-butylperoxy) hexyne -3, isobutyryl peroxide, 3, 5, and 5- 
trimethylhexanoylperoxide, octanoyl peroxide, Lauroyl peroxide, stearoyl peroxide, succinic-acid 
peroxide, m-toluoyl benzoyl peroxide, benzoyl peroxide, G n-propyl peroxi dicarbonate, diisopropyl 
peroxi dicarbonate, Screw (4-t-butyl cyclohexyl) peroxi dicarbonate, G 2-ethoxyethyl peroxi 
dicarbonate, G 2-ethylhexyl peroxi dicarbonate, G 3-methoxy butylperoxy dicarbonate, JI (3-methyl-3- 
methoxy butyl) peroxi dicarbonate, alpha and alpha'-screw (neo decanoyl peroxy) diisopropylbenzene, 
Cumyl peroxy neo decanoate, 1, 1 and 3, 3-tetramethylbutylperoxy neo decanoate, 1 -cyclohexyl- 1- 
methylethyl peroxy neo decanoate, t-hexyl peroxy neo decanoate, t-butylperoxy neo decanoate, t-hexyl 
peroxy pivalate, t-butylperoxy pivalate, l,l,3,3-tetramethylbutylperoxy-2-ethylhexanoate, 2, the 5- 
dimethyl -2, 5-screw (2-ethyl hexa noil peroxy) hexane, 1 -cyclohexyl- 1-methylethyl peroxy-2- 
ethylhexanoate, t-hexyl peroxy 2-ethylhexanoate, t-butylperoxy 2-ethylhexanoate, t-butylperoxy iso 
butyrate, t-hexyl peroxy isopropyl MONOKABONETO, t-butylperoxy maleic acid, t-butylperoxy 3, 5, 
and 5-trimethyl hexanoate, t-butylperoxy laurate, 2, the 5-dimethyl -2, 5-(m-toluoyl peroxy) hexane, t- 
butylperoxy isopropyl mono-carbonate, t-butylperoxy 2-ethylhexyl mono-carbonate, t-hexyl peroxy 
benzoate, 2, the 5-dimethyl -2, 5-screw (benzoyl peroxy) hexane, t-butylperoxy acetate, t-butylperoxy- 
m-toluoyl benzoate, Screw (t-butylperoxy) isophthalate, t-butylperoxy allyl compound mono-carbonate, 
t-butyl trimethylsilyl peroxide, 2, 3-dimethyl -2, 3-diphenyl butane, 1, and 3-JI (t-butylperoxy carbonyl) 
benzene etc. is mentioned. 

[0015] A photo-oxide generating agent can also be a naphthoquinonediazide sulfonate or nitrobenzyl 
ester. As an example of the photo-oxide generating agent of a naphthoquinonediazide sulfonate system 
l,2-naphthoquinone-(2)-diazido-5-sulfonic-acid chloride, 1 ,2-naphthoquinone-(2)-diazido-4-sulfonic- 
acid chloride, 2, 3, 4-trihydroxy benzophenone and 6-diazo - 5, ester with a 6-dihydro-5-oxo- 
naphthalene-1 -sulfonic acid (monochrome - Tori), A 2, 3, 4, and 4'-trihydroxy benzophenone and 6- 
diazo - Ester (monochrome - Tori) with 5 and a 6-dihydro-5-oxo--naphthalene-l -sulfonic acid etc. is 
mentioned. As an example of the photo-oxide generating agent of a nitrobenzyl ester system, nitrobenzyl 
tosylate, dinitro benzyl tosylate, nitrobenzyl chloride, dinitro benzyl chloride, nitrobenzyl bromide, 
dinitro benzyl bromide, nitrobenzyl acetate, dinitro benzyl acetate, nitrobenzyl TORIKURORO acetate, 
nitrobenzyl trifluoroacetate, etc. are mentioned. Benzoin tosylate, nitrobenzyl sulfonic acids, onium salts 
(for example, [screw (4-t-buthylphenyl) iodonium salt and a triphenylsulfonium salt]), etc. are useful as 
other photo-oxide generating agents. It can also be used combining these photo-oxide generating agents 
if needed. 

[0016] Generally the photosensitive constituent by this invention contains the above-mentioned photo- 
oxide generating agent in the amount of 0.05 - 50 mass % to denaturation poly sill sesquiAZAN mass 
according to the class and application. If there are few contents of a photo-oxide generating agent than 
0.05 mass %, a decomposition reaction rate will become very slow, and if it increases more than 50 
mass % on the contrary, the precise film which is the description of the denaturation poly sill 
sesquiAZAN origin will become difficult to get. It is desirable to denaturation poly sill sesquiAZAN 
mass 0.1 to 20 mass % and that a photo-oxide generating agent is more preferably contained in the 
amount of 1 - 20 mass %. 

[0017] Preparation of the photosensitive constituent by this invention is performed by adding the above- 
mentioned photo-oxide generating agent to denaturation poly sill sesquiAZAN. It is desirable to mix, 
while it is desirable to mix a photo-oxide generating agent to homogeneity and it fully stirs denaturation 
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poly sill sesquiAZAN and a photo-oxide generating agent for that purpose, or to mix, after melting and 
diluting each to the below-mentioned solvent. It is desirable to mix especially, after melting this to a 
solvent on the occasion of mixing, when a photo-oxide generating agent is a solid-state. There is 
especially no limit in the temperature and the pressure at the time of addition, and it can add under a 
room temperature and atmospheric pressure, however, under the environment which does not contain 
the sensitization wavelength of the photo-oxide generating agent to be used, it comes out and a dark 
place and working are preferably desirable until it results in the below-mentioned development process 
from the time of the addition so that a photo-oxide generating agent may not be excited. 
[0018] It is NH3 of the minute amount isolated from denaturation poly sill sesquiAZAN about some 
[ including a nitrobenzyl sulfonate ] photo-oxide generating agents at the time of preservation when the 
photosensitive constituent containing obtained denaturation poly sill sesquiAZAN and a photo-oxide 
generating agent must be saved beyond a fixed period. There is a possibility that it may be decomposed. 
In such a case, the preservation stability of a photosensitive constituent improves by choosing the photo- 
oxide generating agent of basicity-proof. Triazine compound like a sulfo KISHIMU system compound 
like a 4-methoxy-alpha[ besides an imino sulfonate derivative, a disulfon derivative, and a diazomethane 
derivative ]-(4-methoxypheny) (sulfonyl) (oxy-) (imino) benzene acetonitrile and a bottom-type 
compound as this photo-oxide generating agent of basicity-proof is mentioned. 
[0019] 
[Formula 1] 





0CH 3 



[0020] It may be advantageous if sensitizing dye is mixed to the photosensitive constituent by this 
invention. Depending on a photo-oxide generating agent, there are 3, 3', and what has the wavelength 
region shorter than about 330nm like 4 and a 4 , -tetrapod (t-butylperoxy carbonyl) benzophenone where 
itself is excited, for example. In performing an optical exposure using excimer lasers, such as a KrF 
system (248nm) and an ArF system (193nm), since a photo-oxide generating agent is excited directly, 
sensitizing dye does not have the need. However, when using the cheap light sources, such as a high 
pressure mercury vapor lamp (360-430nm), a photo-oxide generating agent can be indirectly excited by 
combining the sensitizing dye excited in the wavelength region concerned. Thus, patterning using the 
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cheap light source in ordinary use of the photosensitive constituent of this invention becomes possible 
by combining sensitizing dye. 

[0021] As sensitizing dye which can be used for the photosensitive constituent of this invention, a 
coumarin, keto coumarins and those derivatives, thio pyrylium salt, etc. specifically p-screw (o-methyl 
styryl) benzene, 7-dimethylamino-4-methyl quinolone -2, a 7-amino-4-methyl coumarin, 4, a 6- 
dimethyl-7-ethylamino coumarin, 2 -(p-dimethylaminostyryl)- Pyridyl methyl iodide, 7-diethylamino 
coumarin, a 7-diethylamino-4-methyl coumarin, 2, 3, 5, 6-1H, 9, 9a, a 4H-tetrahydro-8-methyl kino 
RIJINO-<l-gh> coumarin, A 7-diethylamino-4-trifluoromethyl coumarin, a 7-dimethylamino-4- 
trifluoromethyl coumarin, 9, 9a, a 7-amino-4-trifluoromethyl coumarin, 2, 3 and 5, 6-1H, and 4H- 
tetrahydro kino RIJINO-<l-gh> coumarin, A 7-ethylamino-6-methyl-4-trifluoromethyl coumarin, A 7- 
ethylamino-4-trifluoromethyl coumarin, 2, 3 and 5, 6-1H, 9, 9a, a 4H-tetrahydro-9-KARUBO ethoxy 
kino RIJINO-<l-gh> coumarin, 3-(2'-N-methyl benzimidazolyl)-7-N and N-diethylamino coumarin, An 
N-methyl-4-trifluoromethyl piperidino-<3 and 2-g> coumarin, 2 -(p-dimethylaminostyryl)- 
Benzothiazolyl ethyl iodide, 3-(2'-benzimidazolyl)-7-N and N-diethylamino coumarin, 3-(2 f - 
benzothiazolyl)-7-N, and N-diethylamino coumarin, the pyrylium salt expressed with a bottom type to a 
list, and thio pyrylium salt are mentioned. 
[0022] 
[Formula 2] 
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[0023] The following compounds are mentioned as an example of still more nearly another sensitizing 

dye. 

[0024] 

[Formula 3] 
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C2H5 C2H5 



[0025] Especially suitable sensitizing dye is a 7-diethylamino-4-methyl coumarin and a 7-diethylamino- 
4-trifluoromethyl coumarin. the inside of the photosensitive constituent according to this invention when 
combining sensitizing dye, and the above-mentioned sensitizing dye ~ denaturation poly sill 
sesquiAZAN mass - receiving - general — 0.05 to 50 mass % — what is necessary is just to make it 
contain in the amount of 1 - 20 mass % preferably 

[0026] When sensitizing dye is mixed to the photosensitive constituent by this invention, the coat 
obtained may color. Since it removes the resist concerned after termination of desired patterning 
processing in using the constituent concerned as a photoresist, coloring of a resist does not almost pose a 
problem. However, when using it, without removing the coat containing sensitizing dye after patterning 
when manufacturing the interlayer insulation film by which patterning was carried out using the 
photosensitive constituent of this invention, it may be required for the coat after baking to be transparent 
to the light. Even in such a case, it is able for the photo-oxide generating agent contained in the 
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photosensitive constituent of this invention to disassemble sensitizing dye at the time of coat baking, and 
to carry out the rarefaction of the coat at it. Furthermore, although it does not participate in the 
photoreaction directly, a much more transparent coat can be obtained by adding separately the oxidation 
catalyst which makes sensitizing dye disassemble at the time of coat baking to the photosensitive 
constituent of this invention. As an example of such an oxidation catalyst, metaled organic compounds, 
particles, etc., such as propionic-acid palladium, acetic-acid palladium, acetylacetonato platinum, ethyl 
acetonato platinum, a palladium particle, and a platinum particle, are mentioned, the inside of the 
photosensitive constituent according to this invention when adding an oxidation catalyst, and 
denaturation poly sill sesquiAZAN mass - receiving - general — 0.05 to 10 mass % - what is necessary 
is just to make it contain in the amount of 0.1 - 5 mass % preferably Moreover, unnecessary coloring 
matter is disassembled and decolorized by adding such an oxidation catalyst, and also ceramics-ization 
of denaturation poly sill sesquiAZAN can also be promoted. 

[0027] The photosensitive constituent which was excellent in thermal resistance, insulation, and a 
degree of hardness, and fitted production of a color filter with a good pattern precision or a black matrix 
can be obtained by adding a pigment to the above-mentioned photosensitive constituent as another mode 
of this invention. Even if the pigment itself is conductivity, the color filter and black matrix which are 
acquired from the photosensitive constituent containing the pigment by this invention serve as an 
insulator as a color filter or a black matrix, while oxygen is intercepted and they are excellent in thermal 
resistance (oxidation resistance in an elevated temperature), since the pigment is distributed in the silica 
system ceramics. Moreover, since the degree of hardness is high compared with common organic film, 
such as an acrylic and polyimide, the workability (membranous deposition, wiring attachment, bonding 
activity) in the front face of a color filter or a black matrix becomes good, and the silica system ceramic 
film can raise the yield. Furthermore, the amount of degasifying generated from the ceramic film at the 
time of heating also becomes less than the amount of degasifying generated from the common organic 
film very much. 

[0028] As an example of the pigment which can be added to the photosensitive constituent of this 
invention, graphite, carbon black, black titanium oxide, ferrous oxide, copper chromium system black, 
**** manganese system black, cobalt iron chromium system black, etc. are mentioned, a pigment 
addition — general — polysilazane mass — receiving - 0.05 to 1000 mass % — it is ten to 500 mass % 
preferably. When using a pigment, preparation of the photosensitive constituent which added the 
pigment by this invention is performed by adding a pigment to denaturation poly sill sesquiAZAN at the 
above-mentioned photo-oxide generating agent, the above-mentioned sensitizing dye, and/or the above- 
mentioned oxidation catalyst list. It is desirable to mix, while it is desirable to mix both to homogeneity 
and it fully stirs for that purpose at the time of addition although especially addition sequence is not a 
problem, or to mix, after making the below-mentioned solvent melt or distribute a photo-oxide 
generating agent, the above-mentioned sensitizing dye, and/or the above-mentioned oxidation catalyst 
and diluting. 

[0029] In using a solvent, benzene, toluene, a xylene, ethylbenzene, Aromatic compound; cyclohexane; 
cyclohexene; decahydronaphthalene; dipentenes, such as diethylbenzene, trimethyl benzene, and triethyl 
benzene; N pentane, i-pentane, n-hexane, i-hexane, n-heptane, i-heptane, N-octane, i-octane, n-nonane, 
i-nonane, n-Deccan, saturated hydrocarbon compound [, such as i-Deccan, ]; - ethylcyclohexane; - 
methylcyclohexane; — p-menthonaphtene; — dipropyl ether - ether [, such as dibutyl ether, ]; — ketones 
[, such as methyl isobutyl ketone (MIBK) ]; - it is desirable to use ester, such as butyl acetate, 
cyclohexyl acetate, and butyl stearate. When using these solvents, in order to adjust the solubility of 
polysilazane, and the vapor rate of a solvent, two or more kinds of solvents may be mixed. 
[0030] Since it changes with the average molecular weight of denaturation poly sill sesquiAZAN which 
it is chosen and is used, molecular weight distribution, and its structures so that workability may become 
good by the coating approach to adopt, the amount of the solvent used (comparatively) is freely mixable 
suitably. However, in consideration of the stability and manufacture effectiveness of denaturation poly 
sill sesquiAZAN, it is desirable 0.1 to 50 mass % and to make denaturation poly sill sesquiAZAN 
concentration into 0.1 to 40 mass % more suitably. 
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[003 1] Moreover, a suitable bulking agent and/or a suitable extending agent can be added to the 
photosensitive constituent by this invention if needed. As an example of a bulking agent, the fines of 
non-oxide system inorganic substances, such as oxide system inorganic substances including a silica, an 
alumina, a zirconia, and a mica or silicon carbide, and silicon nitride, etc. are mentioned. Moreover, 
depending on an application, addition of metal powder, such as aluminum, zinc, and copper, is also 
possible, these bulking agents are independent in the thing of various configurations, such as the shape 
of needlelike (a whisker is included.), a grain, and a scale, — or two or more sorts can be mixed and it 
can use. Moreover, as for the magnitude of the particle of these bulking agents, it is desirable that it is 
smaller than thickness applicable at once. Moreover, the addition of a bulking agent is the range of 0.05 
mass sections - 10 mass section to the denaturation poly sill sesquiAZAN 1 mass section, and especially 
a desirable addition is the range of 0.2 mass section - 3 mass section. Various pigments, a leveling agent, 
a defoaming agent, an antistatic agent, an ultraviolet ray absorbent, pH regulator, a dispersant, a surface 
treatment agent, a plasticizer, a dryer, and an antisagging agent may be added to the photosensitive 
constituent of this invention if needed. 

[0032] According to this invention, the approach of forming the silica system ceramic film patternized 
using the above-mentioned photosensitive constituent is also offered. That is, the approach of this 
invention changes including the process which forms the paint film of the photosensitive constituent 
containing denaturation poly sill sesquiAZAN and a photo-oxide generating agent, the process which 
irradiates light in the shape of a pattern at said paint film, and the process which carries out dissolution 
removal of the part by which said paint film was irradiated. 

[0033] Formation of the paint film of the photosensitive constituent by this invention can adopt the 
approach of the general method of application, i.e., immersion, roll coating, bar coating, brush coating, 
spray coating, flow coating, a spin coat, etc., and can be performed on suitable substrates, such as a 
silicon substrate and a glass substrate. Moreover, gravure spreading is also possible when a base 
material is a film. The desiccation process of a paint film can also be independently established by 
request. A paint film can be made into desired thickness 1 time or by applying repeatedly twice or more 
if needed. Although desired thickness changes with applications, in the case of a photoresist, in the case 
of 0.05-2 micrometers and an interlayer insulation film, 0.3-3 etc. micrometers etc. becomes with a 
standard, for example in the case of 0.5-4 micrometers, a color filter, or a black matrix. 
[0034] After forming the paint film of the photosensitive constituent of this invention, in order to dry 
this paint film and to decrease the subsequent amount of degasifying, it is desirable to prebake this paint 
film (heat-treatment). Generally, 40-200 degrees C, a prebaking process is 60-120 degrees C in 
temperature, and for 10 - 180 seconds, when based on a hot plate, when being preferably based on clean 
oven for 30 - 90 seconds, it can be preferably carried out for 5 - 15 minutes for 1 - 30 minutes. 
[0035] After forming the paint film of the photosensitive constituent of this invention and carrying out 
prebaking processing if needed, light is irradiated in the shape of a pattern at this paint film. As such the 
light source, a high pressure mercury vapor lamp, a low pressure mercury lamp, a metal halide lamp, an 
excimer laser, etc. can be used. It is common to use 360-430nm light (high pressure mercury vapor 
lamp) except for micro-machining like a semi-conductor as an exposure light. Especially, in the case of 
a liquid crystal display, 430nm light is used in many cases. In such a case, when sensitizing dye is 
combined with the photosensitive constituent of this invention, an advantageous thing is as having 
mentioned above, although exposure luminous energy is based also on the light source or expected 
thickness - general - 5 - 4000 mj/cm2 ~ desirable ~ 10 - 2000 mj/cm2 ** - it carries out. This energy 
is 5 mj/cm2. If low, denaturation poly sill sesquiAZAN will not fully decompose, but they are 4000 
mj/cm2 on the contrary. If high, it may become the excess of exposure and generating of halation may 
be caused. 

[0036] It is common knowledge, if it is this contractor about such a photo mask that what is necessary is 
just to use a common photo mask in order to irradiate in the shape of a pattern. Generally a perimeter 
ambient atmosphere (inside of atmospheric air) and the ambient atmosphere which carried out 
enrichment of the oxygen content nitrogen-gas-atmosphere mind, then in order to promote 
decomposition of denaturation poly sill sesquiAZAN although it was good may be used for the 
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environment in the case of an exposure. 

[0037] In the exposure part of the photosensitive constituent which received the exposure in the shape of 
a pattern, Si-N association of denaturation poly sill sesquiAZAN cleaves, through the condition of a 
dangling bond, by [ with the moisture in an ambient atmosphere ] reacting, silanol (Si-OH) association 
generates and denaturation poly sill sesquiAZAN decomposes, in order to promote generation of this 
silanol association — the denaturation poly sill sesquiAZAN constituent after exposure — water — pure 
water may be contacted preferably. By developing the paint film after an exposure, the exposure part of 
a photosensitive constituent is removed, an unexposed part remains on a substrate, and a pattern 
(positive type) is formed. Since denaturation poly sill sesquiAZAN which remains is hardly swollen in 
the below-mentioned developer, the pattern of denaturation poly sill sesquiAZAN by which 
decomposition removal is carried out with the pattern of exposure light is nearly completely in 
agreement, and a good pattern precision (resolution) is acquired. 

[0038] On the occasion of removal of the exposure part of a photosensitive denaturation poly sill 
sesquiAZAN constituent, i.e., development, an alkali water solution can be used as a developer. As such 
an alkali water solution, water solutions, such as tetramethylammonium hydroxide (TMAH), a specific 
silicate, a sodium hydroxide, and a potassium hydroxide, are mentioned. It is convenient if you use 
about 2% of TMAH water solution which is an alkali developer of an industry standard in the 
development in this invention. Although the time amount which development takes is based also on 
thickness or a solvent, generally it is 0.5 - 3 minutes preferably for 0.1 to 5 minutes. Moreover, generally 
20-50 degrees C of development temperature are 20-30 degrees C preferably. 

[0039] Since development effectiveness is raised, the compound known for the technical field concerned 
as the so-called dissolution inhibitor can be added to the photosensitive constituent of this invention, 
although, as for a general dissolution inhibitor, a polymer prevents being eluted in an alkali developer in 
the unexposed section of a paint film by the hydrophobicity — the exposure section — setting — exposure 
— or it has the operation which promotes decomposition of a polymer by the dissolution inhibitor's itself 
decomposing by the photo-oxide generating agent, and becoming a hydrophilic property. Although it 
was not almost to enjoy a merit called an elution prevention operation of the unexposed section of a 
dissolution inhibitor since denaturation poly sill sesquiAZAN by this invention did not dissolve in a 
developer as mentioned above, it turned out- that a dissolution promotion operation of the exposure 
section works advantageously. That is, in the point that the dissolution rate of the exposure section 
becomes high, development effectiveness can be raised by adding the so-called dissolution inhibitor to 
the photosensitive constituent of this invention. As an example of such a dissolution inhibitor, a t- 
butoxycarbonyl(following, t-BOC)-ized catechol, a t-BOC-ized hydroquinone, a benzophenone -4, - 
dicarboxylic acid t-butyl ester, and 4 '4, 4'-OKISHIJI benzoic-acid t-butyl ester, etc. are mentioned, a 
dissolution inhibitor — a photosensitive constituent ~ receiving — 0.1 to 40 mass % ~ it can add in the 
range of 1 - 30 mass % preferably. 

[0040] The exposure part of a photosensitive denaturation poly sill sesquiAZAN constituent is removed 
by development, and patterning is completed. The patternized denaturation poly sill sesquiAZAN film 
can be used as a photoresist with chemistry resistance strong as it is. Since the photoresist by this 
invention is a positive type, its resolution is high and, moreover, it turns into a high photoresist of dry 
etching-proof nature. Since oxygen-proof plasma nature is high, especially the photoresist by this 
invention is very useful as alternate material of the silicon content resist in the two-layer resist method. 
After etching a lower layer or a substrate by using the photoresist by this invention as a protective coat, 
the photoresist used as no more use is removed. What is necessary is just to carry out dissolution 
removal of denaturation poly sill sesquiAZAN at removal of the photoresist of this invention using an 
above-mentioned solvent. 

[0041] What is necessary is just to make it convert into the silica system ceramic coat excellent in high 
thermal resistance, a low dielectric constant, transparency, etc. by long-duration-leaving it or 
calcinating, when using it, making the denaturation poly sill sesquiAZAN film patternized by this 
invention remain as an interlayer insulation film etc. What is necessary is just to leave it one day or more 
in a perimeter ambient atmosphere (the inside of atmospheric air, room temperature) for a long time, for 
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example generally, when leaving the denaturation poly sill sesquiAZAN film after development. 
Moreover, in calcinating, although based also on the thermal resistance of the class of denaturation poly 
sill sesquiAZAN to be used, a substrate, electronic parts, etc., etc., generally it makes more preferably 
50-1000 degrees C of 100-1000 degrees C of burning temperature into 150 degrees C - 450 degrees C. 
Generally firing time is preferably made into 10 minutes or more 5 minutes or more. Generally, although 
it is good, the ambient atmosphere which carried out enrichment of an oxygen content and/or the steam 
partial pressure a perimeter ambient atmosphere (inside of atmospheric air), then in order to promote 
oxidation of denaturation poly sill sesquiAZAN may be used for a firing environments. Thus, the 
obtained silica system ceramic coat can show the dielectric constant of 3.3 less than, and more than the 
resistivity cm of 1013ohms depending on five or less dielectric constant and the case. 
[0042] 

[Example] The following examples explain this invention further. 

Example 1 : The four preparation opening flask of denaturation poly sill sesquiAZAN was equipped with 
gas entrainment tubing, the mechanical stirrer, and the JUWA capacitor. It is CH3 SiC13 of a raw 
material to the 4 opening flask after the desiccation nitrogen which deoxidized the interior of a reactor 
permutes. 2 (CH3) SiC12 And/or (CH3), 3SiCl was mixed by the predetermined mole ratio (it is about 
50g in total), the desiccation pyridine deaerated further was put in so that raw material concentration 
might become about 10 mass %, and this was ice-cooled. It blew in until it mixed ammonia (NH3) with 
nitrogen gas and the reaction was completed, stirring into this raw material mixture. After reaction 
termination, centrifugal separation was carried out, and the solid-state product was filtered further and 
removed. When reduced pressure removal of the solvent was carried out from filtrate, denaturation poly 
sill sesquiAZAN was obtained. The percentage of -[Si(CH3)2 NH]- and [Si(CH3)3 (NH)0.5] in 
denaturation poly sill sesquiAZAN- can be measured with a Si-NMR spectrum. Moreover, denaturation 
poly sill sesquiAZAN can know the configuration in general according to the property peak by various 
association of an infrared (IR) absorption spectrum, for example, - as other configuration units -[Si 
(CH3)2 NH] -20-mol % - the IR spectrum of denaturation poly sill sesquiAZAN to contain is shown in 
drawing 1 . From these measurement results, it was checked that the mole fraction of the start raw 
material with which the ratio of the various configuration units in denaturation poly sill sesquiAZAN by 
this invention corresponds is reflected mostly. 

[0043] Example 2: It is the following, and the preservation stability of preservation stability denaturation 
poly sill sesquiAZAN of a polymer was made and evaluated. According to the procedure indicated in 
the example 1, -[SiCH3 (NH)1.5]- is made into a basic configuration unit. - Prepare poly sill 
sesquiAZAN which consists only of denaturation poly sill sesquiAZAN and the basic configuration unit 
which contain other configuration units expressed with [Si(CH3)2 NH]- or [Si(CH3)3 (NH)0.5]- by the 
ratio of a publication in the following table 1 to a basic configuration unit. It dissolved in propylene- 
glycol-monomethyl-ether acetate (PGMEA), respectively, and considered as the solution of 20 mass %. 
Each solution was put into the well-closed container, and it saved for one week with the constant 
temperature of 50 degrees C. the number average molecular weight and weight average molecular 
weight in the preservation order of various polymers - gel permeation chromatography (GPC) - it 
measured by law. 
[0044] 
[Table 1] 
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[0045] - Molecular weight increases substantially poly sill sesquiAZAN which consists only of a basic 
configuration unit of [SiCH3 (NH)1.5]- during the preservation for one week (example of a 
comparison), however, macromolecule quantification according to the preservation for one week in the 
case (this invention) of denaturation poly sill sesquiAZAN which contains -[Si(CH3)2 NH]- or [Si(CH3) 
3 (NH)0.5]- as other configuration units — most — or it did not accept at all. 
[0046] the procedure indicated in the effect example 1 of the photo-oxide generating agent to the 
preservation stability of an Example 3:photosensitivity constituent - following -[SiCH3 (NH)1.5]- a 
basic configuration unit carrying out -[Si(CH3)2 NH]- about ten-mol % - denaturation poly sill 
sesquiAZAN to contain was prepared. 5 mass % addition of the triazine derivative shown in the 
nitrobenzyl sulfonate or formula (2) showing in the following formulas (1) as a photo-oxide generating 
agent at this denaturation poly sill sesquiAZAN was done, and 5 mass % addition of the MIHERAZU 
ketone further shown in a formula (3) as a sensitizer was done, respectively. The photosensitive 
constituent was prepared by diluting so that polymer concentration may become 10 mass % by isoamyl 
acetate at the last. 
[0047] 
[Formula 4] 
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C 1 ) 




(2) 



(3) 




[0048] Carried out the spin coat of each photosensitive constituent for i line sensitivity of each 
photosensitive constituent immediately after preparation to the silicon wafer, the paint film was made to 
form, and it measured by subsequently performing exposure (360nm) and development (TMAH: 2.38% 
of tetramethylammonium hydroxy water solutions). On the other hand, each photosensitive constituent 
was put into the well-closed container, and it saved for one week with the constant temperature of 50 
degrees C. i line sensitivity of each photosensitive constituent after preservation was measured similarly. 
A measurement result is shown in the following tables. 
[0049] 
[Table 2] 

^ h DK>s;;Wx;l/* >gxxr^ 5 0 oJ 5 0 0 mJ 

h 'J7y>8*» 5 OniJ 6 0 nJ 



[0050] As for the photosensitive constituent which used the nitrobenzyl sulfonate as a photo-oxide 
generating agent, i line sensitivity fell to 1/10 after one-week preservation. On the other hand, i line 
sensitivity of the photosensitive constituent which used the triazine derivative is before and after 
preservation, and hardly changed. Thus, the photosensitive constituent containing denaturation poly sill 
sesquiAZAN has a difference in preservation stability according to the class of photo-oxide generating 
agent, and it is mentioned that the ammonia of the minute amount isolated from denaturation poly sill 
sesquiAZAN during preservation as the cause decomposes some [ including a nitrobenzyl sulfonate ] 
photo-oxide generating agents. Therefore, the preservation stability of the photosensitive constituent of 
this invention can be raised by using the photo-oxide generating agent of basicity-proof which is not 
decomposed by such base. 

[0051] the procedure indicated in the improvement example 1 of Example 4:development effectiveness - 
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- following -[SiCH3 (NH)1.5]- a basic configuration unit - carrying out - [Si(CH3)3 (NH)0.5]- about 
2.5-mol % - denaturation poly sill sesquiAZAN to contain was prepared. This denaturation poly sill 
sesquiAZAN was dissolved in propylene-glycol-monomethyl-ether acetate (PGMEA), and it considered 
as the solution of 20 mass %. 2 mass % addition of the triazine derivative shown in this solution as a 
photo-oxide generating agent at a formula (4) was done. 2 mass % addition of the benzophenone -4 and 
4 , -dicarboxylic acid t-butyl ester which show this solution to one solution as dissolution inhibitors at a 
formula (5) by dividing into two was done to polymer mass. 
[0052] 
[Formula 5] 

CC1 3 



(4) CH 3 0 



\ — ' i 



N 



CC1, 



(5) t-BuOC 




O 



o 

H 




o 



CO-t-Bu 



[0053] Carried out the spin coat of each solution to the silicon wafer, and the paint film was made to 
form, and it prebaked for 90 seconds at 90 degrees C. After giving before giving i line exposure of 40mJ 
(s), the dissolution rate to a TMAH water solution (developer) was measured. A measurement result is 
shown in the following tables. 
[0054] 
[Table 3] 

£3 





iSKiSK (ni/sec) 








tit 


0. 0 


3 0 


mm 


0. 0 


6 0 



[0055] Since denaturation poly sill sesquiAZAN did not melt into a TMAH developer, it was not 
concerned with the existence of a dissolution inhibitor before i line exposure, but the dissolution rate 
was 0. However, it was admitted that development effectiveness of after [ i line exposure ] improved 
when a dissolution rate becomes twice and adds a dissolution inhibitor to the photosensitive constituent 
of this invention by addition of a dissolution inhibitor. 
[0056] 

[Effect of the Invention] According to this invention, the stability of the polymer itself improves by 
carrying out constant-rate installation of the specific configuration unit in the basic configuration unit of 
poly sill sesquiAZAN. Moreover, the preservation stability of the photosensitive constituent containing 
poly sill sesquiAZAN improves by choosing the photo-oxide generating agent of basicity-proof. The 
development effectiveness of a photosensitive constituent becomes high by adding the compound 
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furthermore known as a dissolution inhibitor. Since the denaturation poly sill sesquiAZAN film by this 
invention has high oxygen-proof plasma nature, it is very useful as alternate material of the silicon 
content resist in the two-layer resist method, and also the patternized silica system ceramic coat 
excellent in high thermal resistance suitable as an interlayer insulation film, a low dielectric constant, 
transparency, etc. is obtained by long-duration-leaving it or calcinating the denaturation poly sill 
sesquiAZAN film patternized by this invention. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a graph showing the infrared absorption spectrum of denaturation poly sill 
sesquiAZAN by this invention. 



[Translation done.] 
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